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and Canegro [7] . These models seem well adapted to the conditions under which they were developed. Their application to the contrasting sites of La Réunion has, however, proved to be difficult, calibration parameters differing from site to site [2, 12] . The main differences between sites being largely attributable to temperature and radiation, one is led to suppose that these models fail to treat the interaction between these two climatic parameters satisfactorily.
Thus, in the majority of studies where the range of variation in temperature is limited, or does not involve low temperatures, the conversion factor of radiation into biomass is assumed constant. This is indeed observed for sorghum [15] , millet [22] , maize and other cereals [9] , and sugar cane [6, 16, 19] . However, in colder climates, similar studies performed on maize [1] and sorghum [4] have shown a fall in conversion factor below a certain temperature. Robertson et al. [18] and Liu and Kingston [10] introduced into their models a function for the response of photosynthesis to temperature.
To take account of such climatic variations in the conditions of La Réunion, we set out to redefine a simple model, notably formalizing the effect of low temperatures on the dynamics of radiation interception, on the conversion of intercepted radiation into biomass and on the partition of the aerial biomass.
Sugar cane is a perennial crop which is periodically replanted, after which it is cut and successively ratooned annually in La Réunion. The area of planted cane being four times less than that of the ratoon crop, we will be mainly concerned with the latter, and with the main variety on the island, namely R570.
MATERIALS AND METHODS

Model
Incident photosynthetically active radiation PAR is calculated from incident total radiation Rt [21] The daily transmitted photosynthetically active radiation (PARt) was measured using a 30-cell amorphous silicon Solem PAR-IR/M placed under the canopy [3] .
These Solem cells were fixed on six rails (five cells per rail) such that each rail covered half an inter-row space (75 cm). The six rails were arranged on each side of the observation line [11] . The the biomasses corresponding to each 9-m 2 quadrat were then estimated using these relationships [11] . When the data are plotted against accumulated day-degrees (figure 4), the points representing & e p s i v ; i fall on a single line, which fits a simple Gompertz curve with a coefficient of correlation of 0.999 (P < 0.001).
Conversion of intercepted radiation into biomass (DMRQ)
The DMRQ (&Delta;AB/PARi), established between two measurement dates seem to decrease with the age of the crop (figure 5a), although the relationship is not significant (r = 0.61, P = 0.06).
However, these variations are essentially due to the difference in rate of development between the measurements at LP (high temperatures, figure 2) and CO (lower temperatures, figure 1 ). This variation in DMRQ with temperature has already been observed for maize [1] and sorghum [15] but not for sugar cane. However, the low values of DMRQ seen in figure 4 in Muchow et al. [ 16] correspond to For the sake of simplicity of the model, and considering the imprecision attached to the small gradient of the second part of the relation, we will adopt the following equations: with &Delta;SM/&Delta;AB = 0.75 if AB > 1 800 g·m -2 .
The error in calculating SM never exceeds 5 %.
Millable stems
The linear relation between the observed values of MMC and SM is highly significant (MMC = 1.0 x SM -140, r = 0.999, P < 0.001). The 
TESTING THE MODEL
The improved model can be applied to the set of sites reserved for its testing, by calculating the expected agricultural yield.
To evaluate the performance of the model we have used Mitchell's method [14] and have studied the deviations between observed and simulated yields with a threshold of acceptability of ± 10 T·ha -1 . Figure 9 , which shows the relation between the simulated yields and the deviations,
shows that no deviation exceeds this threshold, and that there is no relation between the simulated yields and the deviations. It appears that the model predicts well the maximum yields obtained over a range of altitudes which largely applies to the cane-growing area of La Réunion.
DISCUSSION
On the basis of a dataset from fairly contrasting sites, it has been possible to establish the different relationships needed to construct a simple model of the yield of a sugar cane crop with satisfactory precision.
All that was needed was the correction of the DMRQ by a temperature factor. This has lead to a great improvement in the estimation of this parameter. This improvement makes possible predictions of yield close to those measured.
Inman-Bamber [5, 7] 
